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Abstract extraction system have been performed [3, 4, 5, 6]. The
neutrino beam line and the production target were

A p“”.“pt report_forthe commissioning Tun of the_ IOng'constructed‘or same days by the beam changsbup in
baseline neutrino oscillation experiments will be

presented. Improvement of the KEK-PS main ring hatshe Institute of Particle and Nuclear Studies [7].
been performed for recent years in order to prepare the

long-baseline neutrino odtation experiment. Intensity _ ==
upgrade studies and the hard ware improvements result Neutrino Beam Line
in a factor of 50% increase in the beam intensity to 5-6

x 10" ppp up to now. It depends on the reduction of the

micro-instability at the crossing of the transition energy North
and the fine tuning of the closed orbit distortion and so
on. The neutrino oscillation experiment requests the fast
extraction. It needs to construct the fast kicker magnet
system, consists of the 12.5 ohm kicker magnets and
Blumlein power supplies, and to re-construct se@tum
magnets and some other equipment. These works have NML
been under going during a long shut down, which was

scheduled for the preparation and construction of the

neutrino oscillation experiments facility until January, Pre-injector
1999. The switching of the fast extraction and the slow
extraction will be possible without the evacuation of the Figure 1 : Layout of the 12-GeKEK-PS.

equipment in order to serve the befanthe multi-users

as effective as possible. The prompt results of the

commissioning run, which will start at the end of 2 INTENSITY UPGRADE STUDIES
January, 1999, and the performance of the

improvements of the KEK-PS main ring will be

presented. Every effort to realize the upgrade of KEK-PS have
been devoted. Booster synchrotron accelerates more
1 INTRODUCTION than 2 x 18 ppp for NML, however, the main ring
cannot accept the beam of this intensity. Machine
The KEK-PS complex comprises two 750 kevstudies for the intensity upgrade have continued to
Cockcroft-Walton pre-injectors, 40 MeV injector linac, make clear the cause and cure of the difficulty. First of
500 MeV booster synchrotron and 12 GeV main ring adll, several tools for the machine study were developed
shown in Figure 1. It has been operated successfully g&nd/or upgraded, such as an injection error monitor, a
serve a proton beaor more than past two decadg§. fast beam loss-monitor, a tune measurement system
Beams have been serving by the half integer slowith an RF kicker, a fast wire scanner and NMR field
extraction to East and North counter halls. Beanfnonitor for the main ring bendingagnet.
bunchesaccelerated in théooster except to the main ~ The concentrated studies in the spring of 1995 was
ring are utilized as NML (Neutron and Mesonfocused on the beam injection to the main ring [3]. It
Laboratory). To meet the need of new physiesearch, seemed that the forth-order resonance was one
there are several objectives for the PS upgradéandidate and in order to reduce the quadruple
Especially, an intensity upgrade is coming to the urgeliperfection, several correction quadruples were
problem for the long-baseline neutrino dkation necessary. However there were no installation space in
experiment [2]. This means the fast extracted highthe ring to install them, then the vertical tune was
intensity beam creates the high current neutrino bearihanged from 7.22 to 522 to cure the effect of the
which will be injected to Super-Kamiokande, about 25furth-order resonance. In order to increase the vertical
km west of KEK. The main ring upgrade projects,aperture, the re-alignment of the main ring magnet in

intensity upgrade study, construction of the fasthe vertical plane was done during summer shut down,
1996. The injection efficiency has increased up to 95-
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97%. During the magnet realignment was done, the fast 3 FAST EXTRACTION SYSTEM

floor movement, which seemed to depend on the

\t/ﬁgath(;r candition, tvr\]/as observed . Int or(;ie:hto Colnf'tr_n?:\st extraction of full circulating beam is requested for
IS phenomena, theé measurement o € relaliVie neutrino oscillation experiment. The EP1 extraction

quadrupol_e magnet level and the flotlt in the fnng. system was modified so that both of slow and fast

were going on [8]. Further, Porous Ceramlcsextraction are possible. According to the careful orbit

Osmometers were set in the sail bank to measure tr‘l:ﬁ*mlysisfor the feasibility using existing sloextraction

mo_lsture in the soil under collaboration v_wth Radiatio evices, such as bump and septum magnets system, the
Science Center of KEK and the Geological Survey o hangeable system of the extraction kicker and
Jape_ll_r;]. | b q 480 fter the bedinni electrostatic septum in the same vacuum chamber was
f elosstp serve Itar]?un th msa_ ert ? heg'dn?'_ cided and the former design, distributed srkidkers

of acceleration results from the horizontal head-tail .\ qin the ring [6], wasejected.

instability. The instapi!ity occurs due to a large In order to double of the kicker magnetic field and
c_han_ge n the_ chromat|0|ty_produced by the sextupolgave the transmission time, the Blumlein system was
field induced in the beam-pipe of the dipole Magridls e igeq to construg®]. The field strength isequested

In orde_r tf[) ﬁugp_restshthls phenqmena (;)ctt#-polte dmagntehthher than 0.11T and this should be realized within the
were nstafled in the main nng an € studies pace of 3m in one long straight section.

confirm the suppression of instability and to measure the

dy”g”f“c a;:(eErt}l(JrsSa}re_nowdprocesimg. ¢ has b Tthe issues of the modification are as follows,
mced I i Sf'?pﬁ _anced udge ?S_ Fen NOlESS-kicker chamber construction,

concerned, a fot of high impedance matenais Were ., o magnets construction,

periodically located along the ring. The one-third of

. . - ESSreplacement,
resonant impedance devices, vacuum ducts between -ﬂ%%ptum A, B magnets improvements

bending magnet and the quadrupole magnet and thGSeptum C magnet power supply construction,

_beam position _monltor, were repted by low septum E magneeplacement,
impedance ones ih996 [5] tocare the beam loss at the beam ductseplacement

crossing of the transition. To cross the transition energy .ontrol system upgrade
in stable conditiony-jump magnet power suppliegere '
upgraded to make the voltage twice.

The issues of the intensity upgrade are as follows, 4 NEUTRINO PRODUCTION SYSTEM
- realignment of the quadrupole magnets in the main

ring,
- replacement of bend-quad beaipe,
- upgrade of beam position monitors,

A neutrino beam line extended from EP1-A primary
beam line of the north counter hall towards the direction
) - - ' of the Super-Kamiokande as shown in Figure 3. This
- installation of beam instrumentation, comprises the straight section, the arc section, the
- upgrade of the power supflyr they-jumpmagnets, (54t station, the decay volume and the p-monitor pit
- installation of octu-pole magnets. [7]. A fast-extracted proton beam will be transported
about 400 m and focused onto a production target.
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Figure 2 : Layout of the EP1 extraction system. ESS and kicker magnets are installed in the same
vacuum chamber. Fast extracted beam bunches are measured by CT at the exit of septum magnet E.
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Two magnetic horns in the target station will focus
produced pions to the forward direction, and enhance
by a factor of 14. The neutrino flux will be produced by
decay-in-flight of pions in the 200 m decay volume. A
primary proton beam will be stopped in the begump.
A high-energy part of muons will be monitored at the
p-monitor pit. A positioning of the Super-Kamiokande
from the KEK site was made by the global positioning
system (GPS). It is found that the EP 1-A beam line
must turn 88°44'25” to the left (west), and bent
10°4’30” downward with respect to the horizontal
plane just before the production tard#a].
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Figure 4 : Beam bunches and the kicker wtoren.

Upper sweep : Beam current circulating in threg. One
bunch was taken odior the kicker rise.

Middle sweep : Wave form of the kickeragnet.

Lower sweep : Extracted beam bunches observed by
the CT at the exit of septum magnet E.
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Figure 3 : Layout of the nuetrino beam line and the
production target system.

5 COMMISSIONING RUN

A fast extracted beam was confirmed on the production
target at 16:00 on February 3. Commissioning run was
performed adollows. [1]
Main ring beam tuning started on January 27 by the
slow extraction mode and the neutrino beam line tuning
started on January 31 using slow-extracted beam. On?!
the morning of February 3, the extraction system was
changed from the slow extraction mode to the fast
extraction mode after tuning the neutrino beam line 3l
except the horn system. System change was done in
only threehours.Main ring beam tuning started again atf4]
13:04. The kicker magnets were excited and the fasts)
extracted beam was observed on the monitor screen at
the exit of the septum magnet E.  After short beam-off ..
for the check of some instrumentation, the fast
extraction tuning started again and the beam wad”]
confirmed on the production target at 16:00. Figure 4
shows the circulating beam bunches, kicker magnet®l
wave form and the extracted beam bunches observed
by the current transformer situated at the exit of the [9]
septum magnet E. Fast extraction started again on
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